Sickle-cell disease is common in Africa. The effects of hypoxia on the disease are well recognized at high altitude (Konotey-Ahulu, 1969 ) and during anaesthesia (Howells and Hintsman, 1972; Oduro, 1973) . Measures to combat increased sickling and its pathological consequences at high altitude and during anaesthesia include the provision of pressurized aircraft and high oxygen concentrations during anaesthesia.
However, there are very few reports on the effects of carbon dioxide on the sickle-cell state. The report of Miller and others (1973) that 15 of their 22 patients with homozygous sickle-cell disease showed no effective respiratory drive from carbon dioxide (CO 2 ) inhalation prompted a repeat of this study in our laboratory.
This paper presents our findings in 21 Nigerian patients who had homozygous sickle-cell disease.
MATERIALS AND METHODS
Ventilatory response to carbon dioxide was measured in 21 patients with homozygous sickle-cell disease attending the sickle-cell clinic of the Lagos University Teaching Hospital. The diagnosis of homozygous sickle-cell disease was based on the demonstration of only haemoglobins S, F and A2 on starch-gel haemoglobin electrophoresis, normal Hb A2 values on column chromatography and characteristic erythrocyte morphology. None of the patients was in sickle-cell crisis at the time of the study. The lungs of the patients were normal both clinically and radiologically. After a full expiration, each subject was connected to a 6-litre bag containing 7% carbon dioxide and 93% oxygen, and rebreathed for 4 min without returning to air breathing (Read, 1967) . Ventilation was recorded at half-minute intervals by enclosing the rebreathing bag in a 20-litre bottle connected to a Wright Respirometer. Continuous records of % carbon dioxide in expired gas were obtained by drawing a sample of bag gas continuously through the detector of an infra-red CO 2 analyser (Capnograph-Godart) and back into the bag system. Records for ventilation and carbon dioxide in expired gas in the first half-minute were rejected. The slope of each response (AFE/APCO 2 ) was calculated from the least squares regression line of ventilation on Pco 2 plotted at half-minute intervals. All gas volumes were corrected to BTPS. Vital capacity (VC) and forced expiratory volume in 1 sec (FEVJ were measured before each rebreathing test with a Vitalograph spirometer. Arterial blood-gas was measured in seven patients and the rebreathing test was repeated in these seven patients using 6% carbon dioxide in oxygen. All the patients were aware of the nature of the experiment and gave their consent. The haemoglobin concentration of each patient was estimated 2 hr before the study.
RESULTS
The age, sex, height, weight, ventilatory data, blood-gas tensions, slopes of response to carbon dioxide, and haemoglobin concentrations of our patients are shown in table I. Although most of our patients are small for age, this being a feature of sickle-cell disease, their ventilatory response to carbon dioxide is not significantly different (P> 0.25) from that of normal subjects studied in our laboratory previously (Femi-Pearse et al., 1975) . Table II to © shows the slopes of response to carbon dioxide using 7% and 6% carbon dioxide in oxygen. There was no difference in the pattern of response. DISCUSSION Miller and others (1973) reported that 15 of their 22 patients with homozygous sickle-cell disease had no effective respiratory drive from carbon dioxide. Our results show that the ventilatory response to carbon dioxide of patients with homozygous sickle-cell disease is not significantly different from that of normal subjects studied previously in our laboratory (P>0.25). Only five of our patients (nos. 9, 10, 12, 17 and 18) had a low response to carbon dioxide.
Patients with sickle-cell disease have been reported to have low Pa COi (Miller et al., 1973) , but our study did not confirm this. It could be argued that since these patients may have low Pa COi a lower percentage of carbon dioxide would have been more appropriate in this study. Seven of our patients had a repeat study using 6% carbon dioxide in oxygen and there was no difference in the pattern of their response to carbon dioxide (table II) . The mildly low value of Pa COi in these patients (76-84 mm Hg) is a known feature of sickle-cell disease (Miller et al., 1973) . None of our patients had an exacerbation of the symptoms of sickle-cell disease such as bone pains during the study. This finding should be of interest to clinicians and physiologists who might use such gas mixtures in resuscitation and research procedures in patients with sickle-cell disease. 
REPONSE RESPIRATOIRE AU GAZ CARBONIQUE SUR DES MALADES SOUFFRANT D'ANEMIE

SUMARIO
Se midio la respuesta ventilatoria al bioxido de carbono por medio de una tecnica de re-inspiracion en 21 nigerianos que tenian la enfermedad depranocitica homociga. Se obtuvo la trayectoria de la curva de respuesta al bioxido de carbono registrandose la ventilacion a intervalos sucesivos de medio minuto contra el promedio de la presion parcial del bioxido de carbono (Pco 2 ) de final de la corriente. Nuestros resultados mostraron que los pacientes depranociticos son tan sensibles al bioxido de carbono como las personas normales.
